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(54) Bearing arrangement for axial fan 
(57) A compact sized Ian has a centra! mo'o' ard a hoar.™ ae « m hi i~ .u 

sintered bearing or a roller bear " a dt h n™ assembly for the motor shaft 1 which can utilize erther a 
bearing in a rad.al id ^ embodiments (f.gs 1 to 10) for pcsa.on.ng the 

direction and an end closure 8 Traid to a^ ,U * 5 COn$Ua:nS lhe beann 9 15 

bearing 15 is braced betwee airs role iTnnL, ° 2 ^ % ^ 15 ,n the d " e *'° n - T*t 

8. The'shaft *r„'*^ * »«* shoulder 7 on the end ensure 

va.OwS cttg.j.a.jons of shoulders and bearing sleeves are disclosed. 
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The invention relates to a Bearing arrangement, 
particularly tor a compact small-site tan, having a oentral 
-riving motor held by a f!a„ge ana a tearing support tube . 
*>• «.« "as an impeller which is fastened at the rotor or the 
driving motor, a bearing unit for the shaft of the driving 
-tor and a housing surrounding the impeller forcing a flow 



duct 



In small-site fans, baU bearings or slide bearings are 
used for supporting the shaft of the driving motor . For 
example. „- A - 01 00 078 ^ ^ ^ ^ ^ ^ 

ball bearings are provided in order to carry the shaft of the 
driving motor wnich ltJelf/ vu a rotor nooc _ ^ eM)n ^ 

with fan blades. The bearing of the shaft by suoh ball 
bearings offers tne advantage of a high consistencv o£ 
rotational speed of the axial fan. 

SUde bearings for electric motors and for fans are 
described, for example,. ln DE . A . J0 „ 80J> us „ ^ 
DE-A-34 17 127. 
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Specifically, a bearing arrangement is known f r0 m CE-A-2C 
16 802 wherein a ring groove is disposed in the wall of the bore 
of a bearing support part and is in alignment with another ring 
groove in the circumference of a bearing bush, and into which a 
radially elastic detent element is inserted. The width of the 
grooves permit an axial play between the bearing bush and the 
bearing part. However, a bearing arrangement of this type is 
relatively hard to manufacture because a groove must be placed 
in the bearing part as well as in the bearing bush which is 
undesirable with respect to manufacturing because of the 
required additional processing step. 

Also in the bearing arrangement described in US 33 87 153, 
the bearing bush has grooves on its outer circumference into 
which O-rings are placed, which O-rings are used for the 
sealing-off of the lubricant. In this known bearing 
arrangement, the slide bearing unit is constructed of two parts 
which, by a spring ring mounted at the end of the shaft, are 
prestressed with respect to centering the rotor. Because of the 
additional grooves in both slide bearing parts, this known 
bearing arrangement is also costly with respect to manufacturing 
and is also difficult to assemble because of' the multipart 
construction of the slide bearing. 

The small size fan described in DE-A-34 17 127 uses a 
sintered body provided with steps which is housed in a bearing 
tube with faces which correspond to the steps of the sintered 
bodies. The sintered body is secured at the steps of the 
bearing tube by -an intermediate element for which a spring 
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spacing e ler.cn t may possibly be used. In the case of this k-cw n 
small-size fan, the position of the shoulders of the sintered 
body must be assigned precisely to the steps of the bearing 
tube, which, as far as the manufacturing is concerned, may also 
lead to problems. 

With respect to the consistency of the rotational speed, 
sintered bearings are inferior to ball bearings, but are 
preferable with respect to noise. 

Therefore, depending on the desired use, axial fans, while 
in other respects are of the same construction, are either 
expediently equipped with sintered bearings or with ball 
bearings. If a high rotational consistency is desired, ball 
bearings must be preferred. However, if the axial fan is to 
operate at a particularly low noise level, sintered bearings are 
more preferred. 

Even though the user normally does not evaluate the 
bearing, it is a significant advantage for a manufacturer to be 
able to design the bearing of an axial fan such that this fan 
may then be equipped with either a ball bearing or a slide 
bearing. An axial fan, which is compatible with being equipped 
with a slide bearing or a ball bearing would therefore represent 
an important advantage. 

It is therefore the object of the present invention to 
provide for an axially compact small-site fan having a bearing 
arrangement which permits the use of a bearing unit which is 
easy to manufacture and. in which this slide bearing can be 
replaced by a/ball bearing without any difficulty. 
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A bearing arrangement according to the i„ v .«n 

* invention xs 

. «W. ««.nt cooperating with the ^ 

I- bearing arrangement eh , bearins ^ there( 

disposed between , £irst shoul 

whl ,„ , °' the D ««ing support tub. 

which. for . xampI „ „ ay u foraM ^ ^^^^^ 

™ ly lnt0 th . interior^ the rotor . boteon . side „ d ^ 

» opposite the rotor bottom, .„ d consists ef ^ 
element cooperating with the bearing suppo rt tube. 

The beari„ 9 arrangement *ay be used very advantageousiy 
in axiaUy co.pact saaU-sis. tans tor th. cooling o t 
electrical components. 

in this aanner, th. sUde bearing unit requir „ „„ srooves 

»nd rings inserted into it for its („,„, 

r 163 "stening in th. small-size 
^n, and in addition, without any significant structural 
conges, can be replaced by a ban bearing. x„ ste ad of the 
* bear1 " 9 UnU - SU = h - - accomplished U5i „, two ban 
hearings s.parat.d by a spacing sleeve provided b.t.,.n th. two 
.shoulders. 

A <««.nt„» of th. closur. .lement construct.d as a pl .sti= 

-cu d.r o£ th . b . arin9 suppert tub< ig shoun ^ 

Application P 37 31 7io c » n A <- 

Ji /iO.5 and is constructed with a 

tayonet-typ. closure fast.n.r. Th. bayon.e-typ. f.st.ning u 
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'° C,Mi " inn " b °" °* "« >«rin, supper-. tube . 
reguires , surroundin, radial ,roov. w., ieh can s . frsd ._ cei e .. 

* " e " iBiBS - ™' MeftlBi «* ""»•» relatively tig., cost,. 

^ further development nf ; 

ic^rnent of the invention consists of the 

fact that the closure elomon*. *« 

element is a bayonet-type closure elemen 

in this ..™.r, a particularly fast ass. mbl y or the bearing 
arr.n„ B ent becomes possible, r h . bMrinQ suppo „ tube 
contain a first rubber ri„ e . a piastre sleev. and . second 
-bber rin,. Here. tb. bearin, unU a„ d the rubber rinsJ ^ 
Sieeve are push,, onto cbe shaft with tbe bearin, unit then 
being braced by tbe bayonet-type olosure ele,ent between its 
shoulder and tbe sboulder of tbe bearin, support tube. 

Another further development of the invention consist, of 
providin, a pl, st i e sleeve between ^ ^ ^ ^ 

collar of the slid, bearin, unit r.stin, gainst the second 
shoulder. l„ addition, one rubber rin, respectively nay be 
provided between the first shoulder and the sleeve, and 
between the sleeve and the coUar. E ven without these rubber 
rings, an elastic bearing exists and no rigid press fit. 

U is also advantageous for a sleeve consisting of an 
elastic material, such as rubber, to be arranged between the 
first shoulder and a collar of the sll d. bearin, unit which 
rests against the second shoulder, m this mann.r, the 
sintered body of the slid, bearin, unit may be designed to be 
thinner which mean,. ln turn , tn4t thu ^ ^ ^ 

Pressed. As a result, it becomes possible to provide at the 

bearing surface of the-*haf* in u 

_ tne -snaft in the bore of the sintered body, 

a recess wherrfby the bearing surface is reduced. 
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*«• consistin, e£ tne , Ustic 

axial ly between th. f< - brace " 

y ...n th. f ltlt , fcould . r , nd the coiUr _ 

— r consists 0( , ratf;ai thick>ning mm et - 

upp ; rt tube — «. £an unit . i: 

erection, th. sl.. v . consisting „ f 

Elastic material 

e £lrst sho Uld . r o r b . yond thl , „ d . In 
th. o.ar lns support tube „ d ^ sade fcearina 

between th. £lrst shouic., and , coUar o£ 
Pr ° Vided - ™ S W - ' — - ti =., tl , suicaM. uhen 

boa rd "T' " 15 * dV ""»«« £ « « Pr^t., circuit 

" " ^ ee "~«" «- su PP ort tuba by .„ 

—latino part. t . C ause. in thij manner> ^ expedient 

Po-lbility l5 create, fer h0U8tng 0£ ^ rtquir<d 

electrical cc* P on.nt. ln th . «. u ., lM £an _ 

Other objects, advantage, .no novel o£ ^ 

Present invention win become appace „ t ^ ^ 
*.UxUd o.scri P tion o f th. i„v.„ tl o„ uhen conside „ d 
conjunction with the accompanying drawings. 
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Figure 1 shows a sectional view of a first embodiment of 
the bearing arrangement cf a small -size fan; 

Figure 2, in the right and the left half respectively, 
shows a sectional view of a second and third embodiment of a 
bearing arrangement for a small-size fan; 

Figure 3 shows a sectional view of a fourth embodiment of 
the bearing arrangement with a printed circuit board connected 
with the bearing support tube; 

Figures 4 and 5, respectively, show sectional views of a 
fifth and sixth embodiment of the bearing arrangement which are 
similar to the third embodiment; 

Figure 6 shows a seventh embodiment of the bearing 
arrangement which is similar to the third bearing embodiment 
shown at the right hand side of Figure 2; 

Figure 7 shows an eighth embodiment of the bearing 
arrangement which is somewhat similar to that shown in Figure 6> 

Figure 8 shows a ninth embodiment cf the bearing 
arrangement for supporting ball bearings and is similar to the 
embodiment of Figure 6; 

Figure 9 shows a tenth embodiment of the bearing 
arrangement similar to that of Figure 6, but with a spring clip 
retainer akin to that of Figure 8; 

Figure 10 shows an eleventh embodiment of the bearing 
arrangement similar to that of Figure 4, but with a different 
end cap design; and 

Figures 11 and 1_2 show the end cap of Figure 10 in greater 
detail. ; 



- 7 



- 8 - 

Figure 1 shows a small-sire fan having a shaft 1 with a 
central driving motor 13 held by a flange 4 and a bearing 
support tube 5, and with an i, ? eller 12 fastened to the shaft 1 
with fan blades 14 being fitted onto this impeller 12. The 
shaft 1 is disposed in a slide bearing unit 15 which is braced 
between a shoulder 6 of the bearing support tube 5 and a 
shoulder 7 of a bayonet-type closure element 8 inserted into the 
bearing support tube 5. The slide bearing unit 15 is fixed 
between the two shoulders 6, 7 by its collar portion 9 and by 
two rubber rings 10 and a plastic sleeve 11. 

During the assembly of the bearing arrangement, the bearing 
support tube 5 is first fitted onto the shaft 1. Then a first 
rubber ring 10 is inserted which abuts the shoulder 6 of the 
bearing support tube 5. Subsequently, the plastic sleeve 11 is 
inserted into the bearing support tube 5. Then the other rubber 
ring 10 is placed at the outer end of the plastic sleeve 11 in 
the bearing support tube 5. Then, the slide bearing unit 15 is 
inserted and the bayonet-type closure element 8 is then finally 
connected with the bearing support tube 5, whereby the bearing 
for the shaft 1 is closed off. 

in the embodiment of Figure 1, instead of the slide bearing 
unit 15, a ball bearing may easily be used, in which case a 
double roller bearing is expediently provided. At its outer 
circumference, the ball bearing will then rest between the 
shoulders 6, 7 and be firmly fixed in this position. The rubber 
rings 10 and the plastic sleeve 11 are not required in this 



case 
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The housing 2, motor flange 4 and webs 3, which connect" th 
housing 2 with the motor flange 4, may be constructed of the 
sane material, cr in one piece. It is also possible to mount 
the fan blades 14 by a ring (not shown) which is pressed onto 
the outer circumference of the rotor bottom 12. 

An important aspect of the invention is that the slide 
bearing unit 15 be fixed between two shoulders 6, 7 of the 
bearing support tube 5, or the closure element 8 connected with 
it, so that no groove or grooves need be placed in the slide 
bearing unit 15. 

In the right half of Figure 2, a second embodiment of the 
invention is shown which differs from the embodiment of Figure 
1, in that the rubber ring 10 is not provided between the 
Plastic sleeve 11 and the collar portion 9' of the slide bearing 
unit 15' , but rather is disposed between the collar portion 9' 
and the stop 7 of the closure element 8. 

In a third embodiment shown in the left half of Figure 2, 
a sleeve 16, which may consist of rubber, is provided between 
the shoulder 6' of the bearing support tube 5 and the collar 9 
of the slide bearing unit 15"; whereby the slide bearing unit 
15", is braced by the sleeve 16 between the shoulder 6' formed 
by a thickening of the bearing support tube 5 and the shoulder 7 
of the bayonet-type closure element 8. Instead of rubber, 
another suitable elastic material may also be used for the 
sleeve 16. 

As a result of this sleeve 16, the slide bearing unit 15- 
can be designed to be thinner on the order of a wall thickness 
of approximately 2 mm, so that it can be produced from a 
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sintered body by pressing. Thus, it becomes possible in a 
simple manner to provide a recess 17 at the inner circumference 
of the slide bearing unit 15" by which the bearing surface 
between the slide bearing unit 15" and the shaft 1 is reduced 
considerably. If the slide bearing unit 15" has a larger wall 
thickness, it cannot be produced from a sintered body by 
pressing, which means in practice that a recess in the bore of 
the sintered body, which reduces the bearing surface, is 
difficult to provide. 

Figure 3 shows an embodiment of the invention which 
corresponds largely to the embodiment of Figure 1. In the 
embodiment of Figure 3, the slide bearing unit 15 - is fixed 
between the shoulder 6 of the bearing support tub,* 5 f and the 
shoulder 7 of the bayonet-type closure element 8 which is 
connected with the bearing support tube 5'. In this embodiment 
a printed circuit board 20 connected to a power feed line 18 is 
connected with the bearing support tube 5' by an insulating 
sleeve 19. 

Figures 4 and 5 show a fifth and sixth embodiment 
respectively which are similar to the third embodiment. While 
in the third embodiment (compare left half of Figure 2), the 
sleeve 16 extends in axial direction beyond the thickening of 
the bearing support tube 5, in the embodiment of Figure 4, the 
thickening of bearing support tube .5 and the sleeve 16' ends 
flush with one another at the end facing away from the shoulder 
6'. In the embodiment of Figure 5 (which is less suitable for 
ball bearings ), the thickening portion 6" of the bearing 
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support tube 5" extends to its end facing away from the shoulder 
6', which permits easy manufacturing. 

In these embodiments of the present invention, the sintered 
slice bearing unit 15 is fixed between the two shoulders 6,7 of 
the bearing support tube 5 or of the bayonet-type closing 
element 8 connected with it. The slide bearing unit 15 has no 
grooves or channels and can therefore be manufactured in an easy 
manner. In addition the bearing arrangement can be assembled 
easily. In the bearing arrangement, the slide bearing unit - 
possibly together with the rubber rings and the plastic sleeve - 
can be replaced by a double ball bearing or by two ball bearings 
which are separated from one another by a spacing sleeve, which 
means that the bearing arrangement can be manufactured to be 
compatible with slide bearings and ball bearings. 

It is particularly advantageous to design the bearing 
arrangement with the sleeve consisting of an elastic material. 
By this sleeve, the wall thickness of the slide bearing unit can 
be reduced to such an extent that its sintered body can be 
produced by pressing, which makes it possible to reduce the 
bearing surface between the slide bearing unit and the shaft by 
a recess. 

Figure 6 shows a further simplified embodiment of a bearing 
arrangement according to the invention similar to the embodiment 
of Figure 2 , right side. The inner bore 20 of the bearing 
support tube S 111 has a reduced slope of about 1 # and extends 
to the shoulder 6- ^Essentially over the whole length, 
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in the axial direction of the inner bore 20 there are three ribs 
22 injection-molded onto it which are distributed evenly at the 
inner circumference and project radially toward the interior. 

The interior surfaces of these narrow axial longitudinal 
ribs 22 have a certain elastic-plastic flexibility or 
deformability in the radial direction. They are therefore 
suitable as a snug fit for the bearing unit 15, and also for a 
coaxial thick-walled plastic filling body 21, and, only in 
special cases, must be recalibrated by a simple tool. The 
filling body 21, preferably made of plastic, in this case, 
carries out the functions of the covering the bearing unit 15'" 
in the bearing support tube 5". as well as axially securing and 
sealing off of this space of the bearing unit 15'". a first 
side of the radial outer collar portion 9'" of the bearing unit 
15' " rests at the first shoulder 6, which is provided at one 
end of the bearing support tube 5'", preferably away from the 
side of the flange 4, and on the other side, is held in an 
axially pressed-on condition by the filling body 21. 

The filling body 21 is constructed like a hollow bowl. 
It is pressed with a press fit friction from the direction of 
the flange 4, into the inner bore 20 of the bearing support 
tube. The tube is formed in one piece with the flange 4 as a 
plastic part, in such a manner that the interior surface of the 
hollow bowl rests against the rounded end of the shaft 1. A 
punctiform bearing 39 without any axial play is provided at that 
rounded end. The axial, position of the filling body 21 is 
maintained by/a bonding agent in an exterior groove 40 of the 
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filling body which essentially fills out the remaining bearing 
space . 

The filling body 21 for guiding of the bearing unit 15'" 
has a precise outer guiding surface 37 in the lower or central 
area, for the double bearing unit 15 • ' • . 

In Figure 7, the bearing unit 15 on the outside is 
constructed to be approximately barrel-shaped with a bulging 
side 24. The sleeve 11' i s pres sed over this bulging side or is 
applied to it firmly by another process (such as hot forming). 
The thus obtained composite part IV, 15" is pushed in from the 
direction of the flange 4 side, until one face of the sleeve 
U\ the latter preferably consisting of plastic, comes to rest 
at the shoulder 6. A rubber disk 25 rests against the other 
face of the sleeve 11'. This rubber disk 25 is pressed against 
sleeve 11' in axial direction by the closure element 8. The 
sleeve 11' and thus also the bearing unit 15 are radially 
centered and held at the inside edges 23 of the ribs 22. For 
axial securing, a groove 31 is worked into the flange area in 
the inner bore 20 of the bearing support tube 5, into which 
radially rebounding noses 32 of cap 8 lock. 

Figure 8 shows another embodiment having a radially inner 
shoulder with a stop surface 6, at the end of the bearing 
support tube 5'" away from the side of the flange 4 which is 
constructed in one piece with the bearing tube as a plastic 
die-cast part. 
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A?ain, fron the direction of. the flange 4 si'e t s. ■ 

: rtt . a . P «, ribly wlth , S119ht press fi 

follow, end i, ,i so pushed ln _ 

The eupport be ,rin s tuhe , rransement , uhich is 

P-ided with .through-*,. ope„ lng tow.rd fu „ ge ^ 

-t„e the elosure <o provides ^ . 

«,Un 9 -o«. or ,t l. a ,t covering o£ the ^ 
in th. enbodtment of Flsure , a ^^^^^ ciosure eiemene 
P« . M proved uhtch ls introduced ^^^^^ e£ 

• «a„ 9 . , ld .. Thls de . p . drawn ^ is ^ a ^ 

» p~vxa.a w itn , u-, h , ped cross section . spring tafcs 4 ; 

Project fro. th. direction, of the botto. ,urf a « ef tt . 

"IT?"' " uny t0 the outside - hen the - — 

P»„oo ,u th. w, y ln . radlally rebou „ dlng tjbs ^ of 

the c,o,ure element 40 heve their eh.rp outer ed,e, hoo* 
twelve, into the plejtic interior w aU of the here 20 or the 
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bearing tore. . There, re thr « such rebouniin; ^ ^ 
».»t outwardly frae the elenent 4Q _ Jn this ranner _ ^ s _^__ 

"curing of th. bearing set or ot the ^ ^ 
unit i. Kh.l^. I„ thl s embodiment, . Clveripg or seai ^ 
^ 4 " ed " hUh - h0 "»«' <« "»t shown i„ detail , „,„ 

8 • 

fisur. 9 shows a somewhat thick-walled Mssiv , plasUc cap 
-Men is pushed ineo tne rJdijUy flexJMe shen jurfsce e£ 

th. front surfaces 2i o£ the r ibs 22 of the beari „ g ^ bore 

"* ^ " din " «««.d by thin longitudinal ribs 

22, and in which case a double bearing unit 5" w i th two 
cylindrical inner bearing surfaces for a preferably sintered 
Slid, bearing piece 15-, with a radial outer collar located at 
its end. is clamped between the first stop surface 6 .„ d the 
race of th, plastic hollow-bowl pot 21. After the metallic 
entered double bearing el.„ e „ t 5 .. ^ ^ ^ 
bowl 21 is pushed in from the direction of the open end up to a 
»op « a S ainst the rounded off shaft end. , P unctiform bearing 
- created which has no axial play. This is obtained by a meta! 
ri" S 40. with radially projecting elastic metal tongues 42- 
injection-molded on th. outside into the relatively thick wall 
°f the plastic bowl 21 in the «.a of the closed bottom. When 
the plastic bow! 21 is pushed in, these tongues 42- will then be 
bent and pressed against the bores 20, where they hook in in the 
«d position, similar to Figure 8. However, in Figure 9, the 
Plastic bowl 21 forms _a fuU covering of the bearing space. 
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The er.bodim.nt 0£ risure l0 u sln . Ur m f . sure ^ ^ 
utUizes a cH P ty P . closure £ast „ er =f dt , f ,„ nt r a 

sleeve „. u s , cw becueen , |t ^ ^ ^ 

tube 5 and the coli.r 9 of th. slid, hearing unit T „ 
slide bearing u„ it lS " i, thus braced between the shower «• 
formed by , thickening o£ th , be „ ln9 support tube s s 

•lament, in this case, does not taK . pU „ fcy ^ bayonet _ type 
fastening, as deicrlbed Figure ^ fcut ^ eustic 

51. which lock into corresponding breakthroughs 50 in the area 
of the flange-side end of the bearing support tube 5. Viewed in 
axial direction ( see rigure 12), the breakthrouphs 50 have the 
cuter contour of tabs 6, and the pertaining projections 5! of 
the closure eiement 8- (with th, r.guired overdimension, , and, 
without any additions expenditures, may be manufactured in the 
in^ection-moiding process Any reworking or additional 
treatment is therefore not necessary. 

figures 11 and 12 show the closure element 8- in . 
sectional and in a plan view. Thi s closure element 8- may he 
injection-molded in one piece from plastic Us shown in the 
embodiment,. It consists of a bowl-.haped main body having a 
bottom 63 and .„ ess.nti.Uy cylindrica! tow! wall 52, the edge 
of which forms th. shoulder 57. the .„. ntlally £lat boetom „ 

has tab, ,4 which project radi.Uy toward th. outside. At the 
radial .„„ o£ the tabs u ^ ^ ^ ^ 

approximately in parallel with respect to the bowl waU 52. 
Th... arms 53 containing elastic projections 51. 
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The projections 51 project from the upper end area 56 cf 
the arr.s 53 in a direction downwardly toward the bettor. 63 in a 
radially bent manner and with lateral play to the outside. The 
projections 51 which because of their thickness and resiliency 
are collapsed or pressed inwardly during the inserting into the 
breakthroughs 50 at the exterior sides 59, by the outer edges 60 
of the breakthroughs 50. The closure element 8" is pushed 
inwardly in an axial direction, until the shoulder 57 rests 
against the collar 9. Subsequently, the projections 51 spring 
toward the outside so that their end edges 65 rest against the 
interior side 66 of the flange 54. By this resting, the 
shoulder 57 of the closure element 8- is pressed against the 
collar 9, whereby the bearing of the shaft 1 is protected from 
dirt and the leaking of lubricants. The interior side 67 of the 
bottom 63 of the closure element 8" presses against the 
rounded-off axial end of the shaft 1 and thus eliminates the 
axial play of the shaft. 

Although the present invention has been described and 
illustrated in detail, it is to be clearly understood that the 
same is by way of illustration and example only, and is not to 
be taken by way of limitation. The present invention is to be 
limited only by the terms of the appended claims. 
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1- An axial flow fan comprising; 

a central driving motor having a shaft; 

an impeller driven by said shaft; 

a bearing unit for said shaft; 

a bearing support tube radially surrounding and 
supporting said bearing unit and having a first 
shoulder; 

a flow duct surrounding the impeller and having an 
flange extending inwardly from adjacent the outer edge 
of the flow duct; and 

a closure supported by said flange and having a 
second shoulder; 

the bearing unit being braced between said first 
and second shoulder portions. 

2. A fan as claimed in Claim 1, wherein the bearing 
unit has slide bearings. 

3. A fan as claimed in Claim 1 or Claim 2, wherein a 
sleeve is provided between the first shoulder and a 
collar of the bearing unit. 

4. A fan as claimed in Claim 3, wherein said sleeve 
consists of a plastic material. 

5. A fan as claimed in Claim 3 or Claim 4, wherein a 
respective rubber ring is provided between the first 
shoulder and said sleeve and between the sleeve and said 
collar. 

6. A fan as claimed in Claim 4, wherein the bearing 
unit is ; braced against the second shoulder via a rubber 
ring and the sleeve is braced against the first shoulder 
by another rubber ring. 
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7- A fan as claimed in Clair. 3, wherein said sleeve 
consists cf an elastic material . 

8- A fan as claimed in Claim 7, wherein the elastic 
material is rubber 

9- A fan as claimed in Claim 7 or Claim 8, wherein 
said sleeve is braced axially between the first shoulder 
and the collar. 

10. A fan as claimed in any one of Claim 7 to 9, 
wherein the first shoulder is formed by a raciaUy 
thickened section of the bearing support tube, which 
section extends inwardly toward the shaft. 

11. A fan as claimed in Claim 10, wherein said sleeve 
extends in the axial direction beyond the end of said 
thickened section facing away from the first shoulder. 

20 12. A fan as claimed in Claim 10, wherein said sleeve 
extends in the axial direction to the end of said 
thickened section facing away from the first shoulder. 
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13. A fan as claimed in any one of Claims 7 to 12, 
wherein said sleeve extends in the radial direction 
between the bearing support tube and the bearing unit. 

14. A fan as claimed in Claim 1 or Claim 3, wherein the 
bearing unit consists of at least one roller bearing. 

15. A fan as claimed in Claim 14, wherein the bearing 
unit is formed of two ball bearings. 
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*«■ A fan as claimed in Claim is, wherein . 

^eeve extends between the statewide" ^ 

ball bearings. * races cf sa -= 
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- «- *„ ln9 SUPP : s u ° ; r £ :: p ir ided - - 

flange. y froni the s ^e of the 

1 18- A fan as claimed in any one «f -k 

which is retiuce!! by a recess. ri " S SUrfaCe 

A fan as claimed in any on. „ f ... 
'Lima. w„, r , ln a Prlnted c rc t oa 

»^h t „, b „ ring !upport tube b "j; a ^ s 

part. 7 eans of an mrulating 

9 I-ace of the bearing support tube. 

sprin B br aci„ 9 C0 -o P e r ,Un g £ ° Pe " tin9 
»• A fan a, claimed in Claim 21 or clallr „ uh . 

cio Sur . t . eenstruet . d „ , 
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«• A Un clair.ee i„ tI)y on . ef CUte , , t , „ 

r I':: " iaUy '"troughs i .„ 

o M \ ad34Cent b " ri "= "PP°" tub. «d 

05 , I ' * " tend1 " 5 » OTS o£ »« closure are 

05 locked by elastic deformation. 

M. A fan as claimed in Claim ,j. wherein en , 
throughs, as viewed i„ the axial direction, have 
essentially the outer contour of tabs ■ 
10 the closure. " d P"^" 1 "" on 

27. A fan as claimed in Claim 25 or Claim 26, wherein 
the closure has a bowl-shaped main body with an 
essentially flat bottom having tlb . projecting tUM y 

15 toward the outside and having arms arranged in F ar.i .1 
there^r — projections 

28. A fan as claimed in any one of Claims 25 to 27, 

20 wherein after securing of the closure, .„d edges o the 
Projections rest against the interior side of the 
flange. 
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29. A fan as claimed in any one of Claims 25 to 28, 
wherexn the open edge of the bowl wall is constructed as 
a s hou er which under axial pr .. tr ... ■ ^ 

the collar of the bearing unit. 

30. A fan as claimed in Claim 29, wherein the outer 
surface of the bowl bottom is approximately flush with 
the axial exterior side of the flange. 



31. A fan as claimed in Claim 1 and substantially as 
hereinbefore described with reference to and as shown i„ 
Figure I. 
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32. A fan as claimed in Claim 1 and sub sta n f ,- a n 

"•""»«or. -..e,** „ lt „ r, f(t . Ke s ! 1 1 

the left hand side ef Fisure ^ " "own at 

33. A fan as claimed in Claim 1 and substantially as 
the right hand side o£ Figure 2. 

14. A fan as claimed in claim , and substantially as 
ZTl ^ « «- « shown i„ 

35. A fan as claimed in Claim i 

u . . m t-iaxm 1 and substantially as 

, nZTT" deS=ribed With " - « in 

36. A fan as claimed in claim 1 and substantially as 
hereinbefore described with reference to and as shown t „ 

37. A^fan „ claimed in Claim 1 and substantially as 
hereinbefore described with reference to and as shown in 

38. A fan as claimed in Claim 1 and substantially as 
hereinbefore described with reference to and as snown in 

39. A fan , s clalmed In elll . , Jnd subtUnt 

40. A fan as claimed in claim 1 and substantially as 
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41. A far. as clair.ed in Claim 1 and substantially a 
hereinbefore described with reference to and as show 
Figures 10, 11 and 12. 

42. A fan incorporating any novel feature disclosed 
herein independently or in any combination of featur 
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